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SPECIFICATION 

1, TITLE OF THE INVENTION 
CATHODE-RAY TUBE 
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2. CLAIMS 

A cathode-ray tube, wherein in a fluorescent screen of 
the cathode-ray tube, a phosphor activated by cerium, 
comprising a silicate of yttrium and barium as a matrix, is 
applied to said fluorescent screen. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a cathode-ray tube and 
particularly to improvement in a fluorescent screen of a 
cathode-ray tube for a flying-spot scanner. 

With regard to a cathode-ray tube for a flying-spot 
scanner such as an electron video recorder, light emitted from 
this cathode-ray tube is received by a photoreceiver such as 
a photomultiplier tube through an optical system such as a lens, 
and converted into electric current; in order that an image 
changing on the fluorescent screen of a cathode-ray tube is 
precisely received on a receiving surface, the afterglow time 
on this fluorescent screen needs to be extremely short and the 
luminance needs to be high, and additionally it is needless to 
say that the light needs to correspond to the spectral 
sensitivity of the photoreceiver system; conventionally, a 
cerium-activated calcium magnesium silicate phosphor (P16) has 
been frequently used as an appropriate phosphor for the 
application. However, emission spectrum of P16 does not 
necessarily correspond to the spectral sensitivity of the 
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photoreceiver such as a photomultiplier, and most of the 
emission spectrum is in an ultraviolet region and is absorbed 
in the glass surface of a cathode-ray tube and the optical system 
of a halfway lens, so that a sufficient effect is not obtained. 

The present invention has been made in view of these points 
and provides a cathode-ray tube having a fluorescent screen 
including a phosphor, which is extremely short in the afterglow 
time, high in the luminance and fits favorably in emission 
spectrum with that of a photoreceiver. 

That is to say, this cathode-ray tube has a fluorescent 
screen formed by applying a phosphor obtained by mixing yttrium 
oxide (Y 2 0 3 ), barium carbonate (BaC0 3 ) and silicon oxide (Si0 2 ), 
with cerium chloride (CeCl 3 ) as an activator. 
In order to produce this phosphor, 
yttrium oxide (Y z 0 3 ) 2 mol 

barium carbonate (BaC0 3 ) 1 mol 

silicon oxide (Si0 2 ) 4 mol 

cerium chloride (CeCl 3 ) 0.04 mol 

were weighed and well mixed, and this mixture was put in a silica 
crucible, which was capped and fired in a furnace under a 
reducing atmosphere at a temperature of 18 50°C for 4 hours, and 
thereafter quenched. The mixture was taken out of the crucible 
and pulverized to obtain a phosphor. 

In comparison between the phosphor thus formed and the 
conventional phosphor PI 6, luminance in powder showed a 
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favorable result of 120%. With regard to emission spectrum, 
as shown in the figure, the phosphor of the present invention, 
shown by the curve (3) in the figure, fitted with the spectral 
sensitivity of the photoelectric surface of a receiving surface 
(an antimony cesium photoelectric surface) , that is, the curve 
(2) in the figure more favorably than P16 shown by the curve 
(1) in the figure. 

In order to produce a fluorescent screen by using this 
phosphor, water glass and potassium sulfate were used as a 
binding agent, and water temperature was kept at 25°C to perform 
the production at a weight ratio as shown in the following table, 
phosphor pure water 25%-water glass 10%-potassium 



sulfate 
l 
2 

3 5 



4 



5 160 10 40 

5 160 5 20 

160 15 40 

5 160 5 40 



These were well mixed, filtered and sedimented in a 
cathode-ray tube envelope. The sedimentation time was 10 hours 
in any case of 1 to 4, and any of 1 to 4 could give a uniform 
fluorescent screen. If the operating conditions of the 
cathode-ray tube provided with such a fluorescent screen were 
as follows: 

anode voltage 18 KV 

raster 180x100% 
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fluorescent screen metal back 

photoelectric surface of photoreceiver sll (antimony 
cesium photoelectric surface) 

that is, when the luminance of the cathode-ray tube provided 
with a fluorescent screen obtained by applying a 
cerium-activated yttrium barium silicate phosphor was measured, 
significant improvement in efficiency of 160% was shown in 
comparison between the fluorescent screen by the conventional 
phosphor P16 and the fluorescent screen by the phosphor of the 
present invention, while being absorbed in the glass of the 
cathode-ray tube. 

In addition, with regard to afterglow measured in the 
cathode-ray tube thus formed, the time from the stop of electron 
ray stimulation to attenuation to 1/10 of the initial brightness 
was shown in the following table. 

fluorescent screen by P16 0,12 jxsec 

fluorescent screen by the phosphor of the present 
invention 0-09 usee 

Thus, the cathode-ray tube provided with the fluorescent 
screen by the phosphor of the present invention is extremely 
short in the afterglow time, high in the luminance and fits 
favorably in spectral sensitivity with that of a photoreceiver, 
and therefore is extremely excellent for flying-spot scanning. 

The cathode-ray tube using the phosphor of the present 
invention may also be used for a printer tube such as a facsimile 
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The luminescent color of the phosphor is blue, and 
therefore the phosphor may also be used for a general 
cathode-ray tube for industry- 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

The figure is an emission spectral energy curve of a 
cerium-activated calcium magnesium silicate phosphor, a 
cerium-activated yttrium barium silicate phosphor and all, in 
which the vertical axis exhibits relative intensity and the 
horizontal axis exhibits wavelength. 

(3) : the energy curve of the phosphor of the present invention 
(3257) Agent Attorney Kazuo Inoue 




'sop 4oQ 
wavelength 
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1. List of attached documents 
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(1) filed simultaneously 
Verified 
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